BNip3 is a mediator of TNF-induced necrotic cell death.
Tumor necrosis factor (TNF) is a pleiotropic cytokine involved in immune modulation, inflammatory reactions, and target cell death in many pathologic conditions. The cell death pathways triggered by TNF include the caspase-8/Bid-dependent apoptotic pathway and the caspase-independent necrosis pathway (necroptosis). While the signaling pathways activated after binding of TNF to the TNF receptor (TNFR) and subsequent insertion of Bid/Bax/Bik into the outer mitochondrial membrane are relatively well known, other cell death pathways and the participating signaling molecules remain to be clarified. BNip3 is a pro-death protein and a member of the BH3-only Bcl-2 family. When ectopically overexpressed or induced by hypoxia, BNip3 induces various types of cell death via mitochondrial or non-mitochondrial death cascades. In this study using A549 alveolar epithelial cells of the lung, we show that BNip3 is transcriptionally and translationally upregulated by TNF, and its expression level determines the sensitivity to necroptosis induced by TNF. However, BNip3 does not appear to be involved in caspase-8/Bid-dependent apoptotic cell death in these alveolar lung cells. Finally, we show that the generation of reactive oxygen species (ROS) is essential for mitochondrial insertion of BNip3, which is an important step in BNip3-induced mitochondrial catastrophe. Our results indicate that BNip3 is a candidate therapeutic target in pathologic conditions in which TNF causes tissue damage.